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(54) Abstract Title 

Impact restraint element for vehicle seat 



(57) A safety device for a vehicle comprises a restraint element 6 mounted on the back-rest 3 of a vehicle seat 
1. The element extends forwardly from the side of the back-rest and is provided with a guide 10 to guide a 
safety belt 5. The guide is located forwardly of the middle part of the front face of the back-rest adjacent the 
side of the seat. The guide may serve to guide an auxiliary safety belt (figure 3), for use in addition to the 
conventional three-point belt, to assist in retaining the occupant within the seat. The belt guide may include 
part of a retractor mechanism or buckle and tongue combination, and the frame 7 of the restraint element may 
be formed of a yteldable material so as to absorb impact energy in the event of the occupant moving sideways 
in a collision. The restraint element may also be mounted by means of a resilient plate (figure 6), and it may be 
provided with actuation means (figure 7) which also inflate an air bag provided on the frame (figure 8). 
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DESCRIPTION OF INVENTION 

"IMPROVEMENTS IN OR RELATING TO A SAFETY DEVICE" 

THE PRESENT INVENTION relates to a safety device, and more 
particularly relates to a safety device for use in a motor vehicle. 

It has been proposed to provide a safety-belt to restrain the occupant of a 
seat in a motor vehicle. In some instances the safety-belt is entirely integrated 
into the seat. 

A typical safety-belt includes a lap portion which passes across the lap 
of the occupant of the seat and a diagonal portion, which extends generally 
from one hip of the occupemt and across the opposite shoulder. In certain 
impact situations, in particular a side impact situation, the belt passing over the 
shoulder may press i^n the neck of the occiq^ant, causing injuries to the 
occiq>ant. In embodiments where the belt passes tiirough an anchoring point 
mounted on the seat, high torsimi forces may be applied to the anchoring point, 
causing the seat back to deform in an undesirable nuumer. 



The present invention seeks to provide an improved safety device. 
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According to this invention there is provided a safety device, the safety 
device comprising an impact restraint element adapted to be mounted on the 
back-rest of a vehicle seat to extend forwardly from the side of the back-rest, 
the impact restraint element being provided with a guide means to guide a 
safety-belt, the guide being located to be positioned forwardly of the middle 
part of the front face to the back-rest of the seat at a position adjacent the side 
of the seat. 

Preferably the restraint element is in the form of a frame provided witii 
said guide at the upper part of the frame. 

Conveniently the safety-belt-guide comprises a channel fomied in the 
frame, the channel having two opposed inwardly directed lips. 

Alternatively the safety-belt-guide is constituted by part of a retractor 
mechanism provided on the restrain element. 

In a further altemative embodiment the safety-belt-guide is constituted 
by a buckle and tongue combination. 

Conveniently the fi:ame is formed of a metal or plastics material tube. 

Preferably the frame is formed of a yieldable material adapted to yield 
with the absoiption of energy when subjected to a force in excess of a 
predetermined force. 



Preferably the yieldable material is an expanded foam material. 



In one embodiment wherein the restraint element is adapted to be 
moimted directly to the back-rest of a vehicle seat. 

Altematively the restraint element is provided with a mounting plate by 
means of which the restraint element may be mounted to the vehicle seat, the 
mounting plate being 3deldable. 

Preferably the mounting plate is plastically deformable. 

Altematively the moimting plate is resilient. 

In one embodiment the moimting plate is connected to a connection plate 
by means of a hinge. 

Preferably tiie hinge is provided with a catch to retain the restraint 
element in a predetermined position. 

In a preferred embodiment a mechanism is provided to move the 
restraint element forwardly in response to an accident situation. 

Conveniently the mechanism comprises a piston and cylinder 
mechanism, there being a gas generator adapted to be actuated in response to an 
accident to inject gas into the cylinder to move the restraint client forwardly. 

Preferably the restraint element carries an air-bag, a gas gmerator being 
provided to inflate the air-bag in response to the sensing of an accident. 

The invention also relate to the safety device as described above when 
mounted on or integrated vnfh a vehicle seat. 
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Preferably the restraint element is on the inboard side of the seat. 

In order that the invention may be more readily understood, and so that 
further features thereof may be appreciated, the invention will now be 
described, by way of example, with reference to the accompanying drawings in 
which: 

FIGURE 1 is a side view of a vehicle seat provided with a safety device 
in accordance with the invention, 

FIGURE 2 is an enlarged view of the safety device shown on the seat of 
Figure 1, 

FIGURE 3 is a perspective view of the seat of Figure 1 illustrating a 
complementary safety-belt, 

FIGURE 4 is a view corresponding to Figure 2 illustrating a modified 
embodiment of the invention, 

FIGURE 5 is a cross-sectional view of part of one embodiment of the 
invention, 

FIGURE 6 is a view corresponding to Figure 4 illustrating a further 
modified embodiment of the invention, 

FIGURE 7 is a view corresponding to Figure 4 illustrating yet another 
modified embodiment of the invention, and 
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FIGURE 8 is a view corresponding to Figure 4 illustrating yet a further 
modified embodiment of the invention^ 

. A safely device in accordance with the present invention is intended to 
be mounted on a vehicle seat so as to extend forwardly from a side part of the 
seat back. The safety device is intended to act as a restraint element, to restrain 
the upper torso of a seat occupant minimising the risk of the occupant of the 
seat moving sideways relative to the seat, especially in a so-called side impact 
situation. The safety device also provides a guide for a safety-belt The guides 
for the safety-belt is located forwardly of the middle part of the front face of the 
back-rest of the seat at a position off-set to the inboard side of the seat, as the 
safety-device is mounted on this side of the seat The inboard side of the seat is 
the side furthest from the adjacent door. The guide guides that part of the 
safety-belt that forms the upper part of the diagonal of the safety-belt, and thus 
the safety-belt is positioned in such a way that the risk of the safety-belt acting 
directly on the neck of the seat occupant is minimised. Indeed, in a preferred: 
embodiment the safety-belt passing through the guide of the safety device of 
the present invention extends downwardly from the guide to a retractor 
mounted at a level lower than the guide, and thus the highest part of the safety- 
belt is that part within the guide which is located substantially level with the 
shoulder of the seat occupant 

Referring now to the accompanying drawings. Figure 1 illustrates, as in 
a side view, a vehicle seat 1 provided with a squab 2 and a back-rest 3. The 
seat is provided with an integral safety-belt and thus a retractor mechanism 4 is 
provided which is mounted within the low^ part of the back-rest 3 of the seat 
A safety-belt 5 has one end thereof secured to the retractor 4, the safety-belt 5 
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emerging from the lower part of the back-rest 3 of the seat and extending 
generally upwardly towards the top of the back-rest 

Provided at the upper part of the back-rest 3 of the seat is a safely 
device 6. The safety device 6 comprises an open rectangular frame 7 which is 
preferably fonned from a metal or plastics material tube. As the frame is an 
open frame it does not restrict the vision of the seat occupant The &ame has 
rounded comers. The frame maybe planar, or the upper and lower parts of the 
frame may be curved so that the frame presents a curved appearance. The 
frame may be provided with an outer protective sleeve of textile, rubber or 
plastics material. The frame may, m some embodiments, be formed integrally 
with the fiameworic of the back 3 of the seat, but m the presently described 
embodiment the frame 7 is provided with two fixing apertures 8, 9 formed in 
one side thereof, adapted to receive screws, bolts or other fastening elements so 
that the frame 7 may be secured to the inner framework (not shown) present 
within the back-rest 3 of the seat The upper-most part of the frame 7 defines a 
belt-guide for guiding the seat-belt 5, the belt-guide comprising a slot 10 
fomied in the upper part of the frame constituting a channel having a relatively 
wide base and two inwardly directed lips 11, 12. 

Whilst one type of particular belt-guide has been described, it is to be 
understood that many alternate types of belt-guide may be provided, including 
belt-guides which are fitted to the frame rather than being formed integrally 
with the fi^e. Also it is to be appreciated that in a fiirther embodiment of the 
invention the retractor may be mounted on the fiame, part of the retractor itself 
then constituting the guide. 

Whilst Figure 1 shows the position of the seat-belt 5 when the seat is not 
occupied, a seat occupant 13 is shown in phantom, and it can be seen that the 
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firame 7 of the safety device 6, when mounted to the back-rest of the seat, 
extends forwardly of the front surface of the back-rest of the seat at a position 
at the side of the seat so that the frame 7 Is located to the side of the occupant in 
the region of the upper arm and shoulder. Therefore, should the occupant of 
the seat tend to move sideways with the seat during an impact situation, that 
sidewards movement will be resisted by the frame 7. The frame 7 may be made 
to be yieldable, with energy-absorption, when submitted to a predetermined 
load. The risk of the frame 7 itself injuring the seat occupant will thereby be 
reduced. 

I*- 

The belt-guide 10 carried by the frame is located substantially at the 
level of the shoulder of the seat occupant, and, when the safety-belt 5 is m use, 
the belt will pass upwards from the retractor 4 through the guide 10 provided in 
the frame?, immediately across the shoulder of the seat occupant and then 
diagonally downwardly 14 (see Figure 3) towards the opposite hip of the seat 
occupant. Thus, no part of the safety-belt is aligned with the neck of the seat 
occupant, and thus the risk of the seat-belt directly injuring the neck of the 
occupant is substantially reduced. 

Figure 3 shows that the safety-belt S may be used in conjimction with a 
conventional "3-poinf' belt which has a diagonal portion 15 and a lap 
portion 16. 

Whilst the retractor 4 of the safety-belt 5 has been shown to be in the 
lower part of the back rest 3, the retractor 4 could be at a higher position in flie 
back rest 3, or in the squab 2, or could be floor mounted adjacent the seat. 
Alternatively the retractor could be on the other side of the seat, and a buckle 
can be provided at the inboard side of the seat to receive an appropriate tongue 
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on the end of the safety-belt. 5. The buckle may be provided on the frame so 
that the buckle and tongue combination constitute the guide. 

Figure 4 illustrates a modified embodiment of the invention in which the 
frame 7 is not directly moimted to the seat, but instead is moimted to the seat by 
means of an extending moimting plate 17 which extends from one side of the 
frame. The mounting plate 17 is provided with fixmg apertures 18, 19 to 
receive bolts, screws or other fastening elements to secure the frame 7 to the 
framework provided within the interior of the back rest 3. The mounting 
plate 17 enables the frame 7 to be mounted at a slightly more forward position 
than that shown in Figure 1, which may enhance the fimctioning of the frame 7. 
Also the plate 17 may be formed from a plastically deformable material or from 
a very strong spring. In either event, if the sideways force applied to the 
frame 7 by an occupant of the seat exceeds a predetermined threshold, the 
fimne 7 will move yieldingly, whilst absorbing energy. 

Figure 5 illustrates a modified frame 20. The modified fi^e includes 
an inner tubular frame 21, comprising a tube of metal or a tube of appropriate 
plastics material. The enthre frame is surrounded by a soft yieldable material, 
such as foam padding 22, which can compress, with the absorption of energy. 
The padding 22 may be contained within an outer sleeve of fabric, rabber or 
plastics material. The upper part of the frame is provided with a belt-guide 23. 
A frame of this type may be used in any embodiment of the invention, and the 
exterior padding 22 will help absorb energy as an occupant of the seat moves 
laterally towards the firame and is restrained by the frame. 

Figure 6 illustrates a ftirther modified embodiment of the invention. In 
this embodiment a frame 7 of the typo described above is provided with a 
mounting plate 24 which is connected, by means of a hinge 25, to a support 
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plate 26 which has apertures 27, 28 to receive bolts, screws or other fastening 
elements to secure the plate 26 to the framework provided within the back-rest 
of a seat. The hinge 25 is provided with an integral catch mechanism so that 
the frame 7 may be locked in selected hinged positions. 

It is to be appreciated that with the safely device illustrated in Figure 5 in 
the condition illustrated, the frame 7 would be located adjacent the side of the 
seat, and the frame would be operative. The catch mechanism will lock the 
hinge so that the frame caxmot move freely from the operative position. 
However, it is envisaged that, if desired, the catch provided on the hinge 25^? 
may be released and the frame may ttien be moved freely pivotally about the 
axis of the hinge to extend not towards the front of the seat, but to extend 
towards the rear of the seat. With the frame in this position, access to the 
adjacent seat may be facilitated. 

It is to be appreciated that the mounting plate 24 may be made of a 
yieldable material, such as a plastically defonnable material or a strong spring^., 
material, so that when the frame is in the operative position and the hinge is 
located by the catch, should a seat occupant impinge with the frame 7» the 
mounting plate 24 may yield, absorbing energy. 

Figure 7 illustrates another embodiment of the invention incorporating a 
frame 7 of the type described above. However, in this embodiment of the 
invention, the frame 7 is adapted to be mounted to the framework present 
within the back-rest 3 of ^e seat by means of a piston and cylinder unit 30. A 
cylinder 3 1 of the piston and cylinder unit is mounted to one arm of the frame, 
and a piston 32, which is received within the cylinder 31, has one end thereof 
connected, by a connecting plate 33 which presents apertures 34 and 35 to 
receive screws, bolts or other fastening means, to the framework provided 
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within the back-rest 3 of the seat. A gas generator or inflator 36 is provided 
which is formed integrally with the base of the piston and which communicates 
with the interior of the cylinder 31 by means of a gas flow conduit 37 formed 
within the piston. The gas generator or mflator may be of the cold gas type, the 
pyrotechnic type or the hybrid type. 

The frame 7 occupies an initial position 7' shown in phantom. On 
actuation of the gas generator, however, gas is supplied to the space within the 
cylinder 31 and the framework 7 moves to the position shown in solid line in 
Figure 7. Thus the framework 7 moves forwardly to an operative position. It is 
envisaged that the gas generator 36 will be actuated in response to a signal from 
an appropriate accident sensor so that the framework 7 is moved from an initial 
relatively unobtrusive position 7' to an ideal operating position, in which it may 
restrain a seat occupant, in the event that an accident should arise. Of course, 
the connection plate 33 may be connected to the framework by means of a 
yieldable energy-absorbing connection. 

Figure 8 illustrates another embodiment of the invention in which the 
framework 7 is adapted to be mounted to the framework present within the 
back-rest 3 of the seat by means of a moimting unit 40, the mounting imit 40 
presenting apertures 41, 42 to receive screws, bolts or other fastening elements. 
The mounting unit 40 incoiporates a gas generator or inflator 43. The gas 
generator 43 is connected to an air-bag 44 (shown inflated in phantom) which is 
initially mounted on the top part of the frame adjacent the seat-belt-guide 10. 
The gas generator or inflator may be of the cold gas type, the pyrotechnic type 
or the hybrid type. 

It is to be appreciated that, in this embodiment, when an accident is 
sensed by a sensor and the gas generator is actuated, the air-bag is inflated and 
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is located immediately adjacent the head of the seat occupant, thus restraining 
the head of the occupant The embodiments of Figures 7 and 8 may be 
combined so that an air-bag is present on the frame 7 fliat is adapted to move 
forwardly, and a single gas generator or inflator may move the frame forwardly 
with the described piston and cylinder arrangement, and also inflate the air- 
bag 44* 

In the present Specification "comprises" means "includes or consists of 
and "comprising" means "including or consisting of. 

The features disclosed in the foregoing description, or the following 
Claims, or the accompanying drawings, expressed in their specific forms or in 
terms of a means for perfomiing the disclosed fimction, or a method or process 
for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising the invention in diverse 
forais thereof 



CLAIMS: 
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1 . , A safety device, the safety device comprising an impact restraint element 
adapted to be mounted on the back-rest of a vehicle seat to extend forwardly 
from the side of the back-rest, the impact restraint element being provided with 
a guide means to guide a safety-belt, the guide being located to be positioned 
forwardly of the middle part of the front face to the back-rest of the seat at a 
position adjacent the side of the seat. 

2. A safety device according to Claim 1 wherein the restramt element is in 
the form of a frame provided with said guide at the upper part of the frame. 

3. A safety device according to Claim 2 wherein the safety-belt-guide 
comprises a channel formed in the frame, the channel having two opposed 
inwardly directed lips. 

4. A safety device according to Claim 2 wherein the safety-belt-guide is 
constituted by part of a retractor mechanism provided on the restraint element. 

5. A safety device according to claim 2 wherein the safety-belt-guide is 
constituted by a buckle and tongue combination. 

6. A safety device according to any one of Claims 2 to 3 whwein the frame 
is formed of a metal or plastics material tube. 
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7. A safety device according to any one of Claims 2 to 6 wherein the frame 
is formed of a yieldable material adapted to yield with the absorption of energy 
when subjected to a force in excess of a predetermined force, 

8. . A safety device according to any one of Claims 2 to 7 wherein the frame 
is provided with an outer covering of a yieldable material. 

9. A safety device according to Claim 8 wherein the yieldable material is 
an e?q>anded foam material. 

10. A safety device accordiag to any one of tiie preceding Claims wherein 
the restraint element is adapted to be mounted directly to the back-rest of a 
vehicle seat. 

IL A safety device according to any one of Claims 1 to 9 wherein the 
restraint element is provided with a mounting plate by means of which the 
restraint element may be mounted to the vehicle seat, the mounting plate being 
3deldable. 

12. A safety device according to Claim 11 wherein the moimting plate is 
plastically deformable. 

13. A safety device according to Claim 11 wherein the moimting plate is 
resilient. 

14. A safety device according to any one of Claims 11 to 13 wherein the 
mounting plate is connected to a connection plate by means of a hinge. 
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15. A safely device according to Claim 14 wherein the hinge is provided 
with a catch to retain the restraint element in a predetermined position. 



a 



16. A safety device according to any one of the preceding Clauns wherein 
mechanism is provided to move the restraint element forwardly in response to 
an accident situation. 

17. A safety device according to Claim 16 wherein the mechanism 
comprises a piston arid cylinder mechanism, there being a gas generator adapted 
to be actuated m response to an accident to inject gas into the cylinder to move 
the restraint element forwardly. 

18. A safety device according to any one of the preceding Claims wherein 
the restramt element cairies an air-bag, a gas generator being provided to inflate 
the air-bag in response to the sensing of an accident. 

19. A safety device according to any one of the preceding Claims when 
mounted on or integrated with a vehicle seat. 

20. A safety device according to Claim 19 wherem the restramt element is 
on the inboard side of the seat. 

21. A safety device substantially as herein described with reference to and as 
shown m Figures 1 to 3 of the accompanying drawings. 

22. A safety device substantially as herein described vtdth reference to and 
as shown in Figures 1 and 2 of the accompanymg drawings as modified by 
Figure 4. 
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23. A safety device substantially as herein described with reference to and as 
shown in Figures 1 and 2 of the accompanying drawings as modified by 
Figure 5. 

24. A safety device substantially as herein described with reference to and as 
shown in Figures 1 and 2 of the accompanying drawings as modified by 
Figure 6. 

25. A safety device substantially as herein described with reference ta:and as 
shown in Figures 1 and 2 of the accompanying drawings as modified by 
Figure 7. 

26. A safety device substantially as herein described with reference to and as 
shown in Figures 1 and 2 of the accompanying drawings as modified by 
Figure 8. 

«. 

27. Any novel feature or combination of features disclosed herein. 
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